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MASK FOR USE IN STITCHING EXPOSURE 
PROCESS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a mask for use in the lithography 
process of semiconductor devices, and more particularly to 
a mask for use in a stitching exposure technique for forming 
a mask pattern by overlapping at least tWo masks especially 
in the case that a chip siZe is larger than an exposure area 
exposed by exposure equipment. 

2. Description of the Prior Art 
The stitching exposure is a technique for separately 

exposing at least tWo masks to fabricate a semiconductor 
chip. In this technique, an overlapping region is normally 
placed betWeen the masks so that the patterns of the sepa 
rately exposed region are connected together. 
A conventional mask used in a stitching exposure Will be 

explained With reference to FIGS. 1 and 2. 
FIGS. 1 and 2 shoW an upper mask 100 and a loWer mask 

200 each of Which has a light blocking pattern 20 such as a 
chrome pattern attached on a transparent Wafer substrate 
such as a quartZ Wafer. In use, a photosensitive layer 
deposited over the Wafer is ?rst exposed using the upper 
mask 100, and secondly exposed using the loWer mask 200, 
and then developed by a photolithography process to form a 
photosensitive pattern. 

At this stage, respective overlapping regions 30 are placed 
betWeen the loWer portion of the upper mask 100 and the 
upper portion of the loWer mask 200 in order to align the 
masks 100 and 200. 

HoWever, in separately exposing the masks 100 and 200 
as described above, negative effects may occur in the region 
Where the photosensitive pattern should maintain since the 
intensity of light (i.e., a beam energy) passing through the 
overlapping region becomes higher than that of other 
regions. 

FIG. 3 is a plane vieW illustrating a photosensitive pattern 
50 Which is obtained by exposing the photosensitive layer 
deposited on the upper surface of the Wafer using the masks 
100 and 200, and then by developing by the photolithogra 
phy process. As shoWn in FIG. 3, the line Width of the 
photosensitive pattern 50 is narroWed in the overlapping 
region of the masks. As the photosensitive pattern is nar 
roWed as described above, the photosensitive pattern may 
collapse or be cut off in the Worst condition during the 
developing and cleaning process. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve the 
problem involved in the prior art, and to provide a mask in 
Which the line Width of light-blocking patterns at the over 
lapping region is Widened or a minute light-blocking pattern 
is provided betWeen the light-blocking patterns so that 
excessive light is prevented from passing through the masks 
due to the repeated exposure of the region Where the upper 
and the loWer masks are overlapped. 

In one aspect of the present invention, there is provided a 
mask structure having an upper mask and a loWer mask for 
a stitching exposure process, comprising a transparent 
substrate, and light-blocking patterns formed on a region of 
said transparent substrate Where the upper mask and the 
loWer mask are overlapped, Wherein a line Width of the 
light-blocking patterns in the overlapping region is larger 
than that in a non-overlapping region, so that an energy of 
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2 
light reaching the Wafer through the overlapping region 
becomes identical to that reaching a Wafer through non 
overlapping regions during the exposure process. 

In another aspect of the present invention, there is pro 
vided a mask structure having an upper mask and a loWer 
mask for a stitching exposure process, comprising a trans 
parent substrate, light-blocking patterns formed on a region 
Wherein the upper mask and the loWer mask are overlapped, 
and a dummy light-blocking pattern having a minute line 
Width and provided in a space betWeen the light-blocking 
patterns in the region Wherein the upper mask and the loWer 
mask are overlapped so that an energy of light reaching a 
Wafer through the overlapping region becomes identical to 
that reaching the Wafer through the non-overlapping region 
during the exposure process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and other features of the present inven 
tion Will become more apparent by describing the preferred 
embodiments thereof With reference to the accompanying 
draWings, in Which: 

FIGS. 1 and 2 are plan vieWs illustrating conventional 
upper and loWer masks for the stitching exposure process. 

FIG. 3 is a plan vieW illustrating the line Width of a 
photosensitive pattern Which is narroWed in an overlapping 
region of the masks, Wherein the exposure process is per 
formed using the upper and the loWer masks and the 
photosensitive pattern is formed by the photolithography 
process. 

FIGS. 4 and 5 are plan vieWs illustrating upper and loWer 
masks fabricated according to a ?rst embodiment of the 
present invention. 

FIGS. 6 and 7 are plan vieWs illustrating upper and loWer 
masks fabricated according to a second embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The preferred embodiments of the present invention Will 
noW be explained With reference to the accompanying 
draWings. 

FIGS. 4 and 5 are plan vieWs illustrating upper and loWer 
masks 300 and 400 fabricated according to a ?rst embodi 
ment of the present invention. 

Referring to FIGS. 4 and 5, a light-blocking pattern 22 is 
formed on the surface of a transparent substrate 10 as in the 
prior art. In this embodiment, a line Width of the light 
blocking pattern 22 in an overlapped region 30 of the upper 
and the loWer masks is larger than that of other light 
blocking patterns for non-overlapping region. Thereby the 
intensity of the light passing through the overlapping region 
30 to the Wafer placed on a loWer portion is identical to the 
light reaching the Wafer through the overlapping region 
When the exposure process is performed tWice using the 
upper and the loWer masks 300 and 400. 

FIGS. 6 and 7 are plan vieWs illustrating upper and loWer 
masks 500 and 600 fabricated according to a second 
embodiment of the present invention. 

Referring to FIGS. 6 and 7, a light-blocking pattern 20 is 
formed on the surface of a transparent substrate 10 as in the 
prior art. In this embodiment, a dummy light-blocking 
pattern 50 having minute line Width is formed in the space 
betWeen light-blocking pattern 20 placed in an overlapped 
region 30 of the upper and the loWer masks 500 and 600 so 
as to not alloW formation of the pattern during the photoli 
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thography process performed after the exposure process. 
Thereby the light passing through the overlapped region 30 
to the Wafer placed on a loWer portion is identical to the light 
reaching the Wafer through the overlapping region When the 
exposure process is performed tWice by using the upper and 
the loWer masks 500 and 600. 

According to the present invention as described above, 
When the photosensitive pattern is fabricated by using the 
upper and loWer masks for the stitching exposure process, 
the problems involved in the prior art, Wherein the siZe of the 
pattern did not transcribe identically to a desired design in 
the overlapped region, and Wherein the photosensitive pat 
tern is collapsed on the photolithography process due to an 
increase in the intensity of the light at a repeatedly exposed 
region, Will be overcome. 

Many modi?cations and variations of the present inven 
tion are possible in light of the above teachings. Therefore, 
it is to be understood that Within the scope of the appended 
claims, the invention may be practiced otherWise than as 
speci?cally described. 
What is claimed is: 
1. Amask structure for use in a stitching exposure process, 

the mask structure comprising: 
a) an upper mask formed over a transparent substrate and 

having a ?rst light-blocking pattern formed With a ?rst 
line Width; and 

b) a loWer mask formed over the transparent substrate and 
having a second light-blocking pattern formed With a 
second line Width; 
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Wherein the loWer mask overlaps the upper mask in an 

overlapping region; and 
Wherein the ?rst and second line Widths are larger in the 

overlapping region than the respective ?rst and second 
line Widths in a non-overlapping region; 

Whereby energy of light reaching a Wafer through the 
overlapping region is adjusted to be identical to energy 
of light reaching the Wafer through the non-overlapping 
region When the exposure process is performed. 

2. Amask structure for use in a stitching exposure process, 
the mask structure comprising: 

a) an upper mask formed over a transparent substrate and 
having a ?rst light-blocking pattern; 

b) a loWer mask formed over the transparent substrate and 
having a second light-blocking pattern; and 

c) a dummy light-blocking pattern having a minute siZe 
that does not form a pattern after the exposure process; 

Wherein the dummy light-blocking pattern is provided in 
a space betWeen the ?rst and second light-blocking 
patterns in an overlapping region in Which the loWer 
mask overlaps the upper mask; 

Whereby energy of light reaching a Wafer through the 
overlapping region is adjusted to be identical to energy 
of light reaching the Wafer through the non-overlapping 
region When the exposure process is performed. 

* * * * * 


